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PROBLEM TO BE SOLVED: To provide a curing composition for 
a high polymer solid electrolyte applicable to a lithium polymer 
battery having characteristics superior in ionic conductivity and also 
in workability, moldability, mechanical strength and flexibility 
compared with a conventional solid electrolyte. 

SOLUTION: This is the curing composition for the high polymer 
solid electrolyte having (A) to (D) as indispensable components. 
Here, (A) is poly siloxane having SiH group, (B) is a compound 
having at least two alkenyl groups, which have a structure selected 
among groups of benzene ring, siloxy bond, carbonyl group, amide 
bond and amino group, (C) is a hydrosilylation catalyst, and (D) is 
an electrolyte salt compound. 
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provide a curing composition for a 
high polymer solid electrolyte 
applicable to a lithium polymer battery 
having characteristics superior in ionic 
conductivity and also in workability, 
moldability, mechanical strength and 
flexibility compared with a 
conventional solid electrolyte. 
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electrolyte having (A) to (D) as 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] — __ ___ _ 

[Claim 1] (A) Hardenability constituent for solid polymer electrolytes which uses - (D) as an 
indispensable component. 

(A) The polysiloxane (B) benzene ring which has a SiH basis, siloxy combination (combination 
which consists of Si-O-Si), a carbonyl group, amide combination, and (Compound C) hydrosilylation 
(catalyst D) electrolyte salt compound that carries out the organic machine chosen from the group 
which consists of an amino group, and has two or more alkenyl machines. [Claim 2] (A) The 
hardenability constituent for solid polymer electrolytes according to claim 1 with which it is 
characterized by having two or more SiH bases while the polysiloxane which is a component has a 
polyethylene oxide as a substituent on a silicon atom. 

[Claim 3] (A) The hardenability constituent for solid polymer electrolytes according to claim 1 with 
which it is characterized by having two or more SiH bases while the polysiloxane which is a 
component has annular carbonate structure in the substituent on a silicon atom. 
[Claim 4] (A) The hardenability constituent for solid polymer electrolytes according to claim 2 
characterized by 10% - 95% of the silicon atom in the polysiloxane which is a component having as a 
substituent the polyethylene oxide whose polymerization degree of an oxyethylene unit is 1-12. 
[Claim 5] (A) The hardenability constituent for solid polymer electrolytes according to claim 2 
characterized by 40% - 90% of the silicon atom in the polysiloxane which is a component having as a 
substituent the polyethylene oxide whose polymerization degree of an oxyethylene unit is 1-12. 
[Claim 6] A component (B) Bisphenol A diaryl ether, 2, and 2' -diaryl bisphenol A, A diarylamine, a 
divinylbenzene, diallyl malete, 1, 3-diaryl urea, Diaryl succinate, diaryl carbonate, diallyl dicarbonate, 
A diallyl phthalate, 1, 3-divinyl - 1, 1, 3, and 3-tetramethyl disiloxane, 1, 3-divinyl - 1, 1, 3, and 3- 
tetramethyl disilazane and hardenability constituent for solid polymer electrolytes according to claim 
1 to 5 which is what is chosen from the group which consists of allyl-compound end acrylic polymer. 
[Claim 71 (C) The hardenability constituent for solid polymer electrolytes according to claim 1 to 6 
with which the hydrosilylation catalyst which is a component is characterized by being chosen out of 
the group which it becomes from a platinum compound, a ruthenium compound, and a rhodium 
compound. 

[Claim 8] (D) The cation chosen from the group which the electrolyte salt compound which is a 
component becomes from a metal cation, an ammonium ion, friend JINIUMU ion, and 
GUAMJIUMU ion, A chloride ion, bromine ion, iodine ion, perchloric acid ion, thiocyanic-acid ion, 
Tetrafluoro boron acid ion, a nitrate ion, AsF6-, PF6-, Stearyl sulfonic-acid ion, octyl sulfonic-acid 
ion, the dodecylbenzenesulfonic acid ion, naphthalene sulfonic-acid ion, dodecyl naphthalene 
sulfonic-acid ion, R1S03-, N(R(R1S02)2S02)-, and (R1S02) (R2S02) (R3S02) C-[ - Rl, R2, and 
R3 show an electronic suction nature machine ] a shell -- the hardenability constituent for solid 
polymer electrolytes according to claim 1 to 7 characterized by being the compound which consists of 
an anion chosen from a group 

[Claim 9] The hardenability constituent for solid polymer electrolytes according to claim 8 with 
which Rl, R2, and R3 are characterized by carbon numbers being the perfluoroalkyl machines or 
perfluoro aryl groups from 1 to 6. 

[Claim 10] The hardenability constituent for solid polymer electrolytes according to claim 8 or 9 
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characterized by being the cation of the metal chosen from the metal with which a metal cation 
belongs to periodic-table 1 group or two groups. 

[Claim 11] The hardenability constituent for solid polymer electrolytes according to claim 8 or 9 
whose metal cation is Li+. 

[Claim 12] (D) the electrolyte compound salt which is a component — LiC104, LiPF6, LiBF4, and 
LiCF3 - the hardenability constituent for solid polymer electrolytes according to claim 8 
characterized by being what chosen from S03, LiN (CF3S02)2, or the group that consists of Li 
(C2F5S02)2 

[Claim 13] The hardenability constituent for solid polymer electrolytes according to claim 8 or 9 
characterized by a metal cation being a cation of transition metals. 

[Claim 14] The hardenability constituent for solid polymer electrolytes according to claim 8 or 9 
which is the cation of the metal chosen from the group which a metal cation becomes from Mn, Fe, 
Co, nickel, Cu, Zn, and Ag metal. 

[Claim 15] (D) The hardenability constituent for solid polymer electrolytes according to claim 1 to 14 
with which the electrolyte salt compound which is a component is characterized by carrying out 0.10 
millimole -5.0 millimole content into lg of hardenability constituents for solid polymer electrolytes. 
[Claim 16] The lithium-polymer battery which arranged as an electrolyte the hardened material 
obtained by hardening the hardenability constituent for solid polymer electrolytes according to claim 
1 to 15 between a negative electrode and a positive electrode. 

[Claim 17] The hthium-polymer battery according to claim 16 which is at least one chosen from the 
group which consists of the carbon material to which the negative electrode carried out occlusion of 
die inorganic material which carried out occlusion of a metal lithium, a lithium alloy, and the lithium, 
and the lithium. 

[Claim 1 8] The gel Uthium-polymer battery which added at least one organic electrolytic solution 
chosen from the group which becomes a hardenability constituent for solid polymer electrolytes 
according to claim 1 to 15 from propylene carbonate, ethylene carbonate, diethyl carbonate, dimethyl 
carbonate, ethyl methyl carbonate, gamma-butyrolactone, 1, 3-dioxolane, dimethoxyethane, a 
tetrahydrofuran, dimethyl sulfoxide, and PORIECHIRENGURIKORUJIMECHIRUETERU, and was 
arranged between the negative electrode and the positive electrode by using as an electrolyte the 
hardened material obtained by hardening this constituent. 
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TECHNICAL FIELD 

, — _ ,„,,, . . — - . — ., , — - — — 

[The technical field to which invention belongs] this invention relates to the lithium-polymer battery 
which used the hardenability constituent for solid polymer electrolytes, and it. The solid polymer 
electrolyte which the hardenability constituent for solid polymer electrolytes of this invention excels 
[ solid polymer electrolyte ] in processability, and is obtained from the hardenability constituent of 
this invention has high ionic conductivity, it has the outstanding charge-and-discharge property, and 
good stability is shown also to electrochemical oxidation and reduction. 
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PRIOR ART 

Pescription of the Prior Art] In order to use the polyelectrolyte for the lithium ion battery or the 
electrochemical device, it is indispensable that have high ionic conductivity by the hot large 
temperature requirement from low temperature, and crystallinity is not shown etc. However, a 
polyelectrolyte with which are synthetically satisfied of such a requirement is not developed until 
now. 

[0003] Although organic solvents, such as propylene carbonate and ethyl methyl carbonate, are 
conventionally used for the electrolyte used for a lithium ion battery etc. broadly, generally as for 
these, 70-90 degrees C is a use limitation in a pyrosphere by the relation between the boiling point 
and vapor pressure. As a method of improving the safety of such an organic solvent, research of the 
polyelectrolyte centering on a polyethylene oxide (it is hereafter indicated as PEO) is done recently, 
the metal salt 3 with which PEO belongs to periodic-table 1 group or two groups, for example, 
LiCF3SO, and LiC104 and NaCF3 S03, Lil, etc. and a complex are formed, ion conductivity 
comparatively good in the temperature field beyond a room temperature is shown, and preservation 
stability is also still better However, although the ion conductivity of PEO has large temperature 
dependence and good ionic conductivity is shown above 60 degrees C, at the temperature of 20 
degrees C or less, ionic conductivity falls remarkably. Therefore, it was difficult to include in goods 
with versatility which is used at low temperature. The method of introducing low molecular weight 
PEO into the side chain of vinyl system polymer as a method of raising ionic conductivity using low 
molecular weight PEO is reported to Polymer, and 25 and 1600 (1984) by D.J.Banistar and others. 
However, although these polymeric materials formed Ii salt and the complex, its ionic conductivity . 
in low temperature was inadequate. The material which furthermore introduced low molecular weight 
PEO into the side chain of a polysiloxane is Journal, of Power Although indicated by Sourse, 20,327 
(1987) and JP,63-136409,A, and JP,2-265927,A, utilization is not carried out by which reason a 
synthetic prescription which is not [ that ionic conductivity is inadequate or ] amorphous is not easy 
for nil why it is liquefied and the mechanical strength inferior to processability and a moldability is 
inadequate. Although the hydrosilylation bridge formation object compound of a PEO side chain, the 
polysiloxane which has a SiH basis, and the olefin which has a polyethylene oxide in a principal 
chain was indicated by JP,3-1 15359,A, ionic conductivity was quite as low as about -one 4.9x10-6 S- 
cm, and was not satisfactory. 
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EFFECT OF THE INVENTION _^ 

[Effect of the Invention] The solid polymer electrolyte which the hardenability constituent for solid 
polymer electrolytes of this invention excels [ solid polymer electrolyte ] in processability, and is 
obtained from the hardenability constituent for solid polymer electrolytes of this invention has high 
ionic conductivity, and the temperature dependence has small still more sufficient mechanical 
strength. Moreover, the lithium-polymer battery produced using this solid polymer electrolyte has the 
outstanding electrochemical property. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention shows high ionic conductivity and offers 
the hardenability constituent which gives the solid polymer electrolyte excellent also in the 
mechanical strength. 

[Translation done.] — — „ _ 
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MEANS 

[Means for Solving the Problem] this invention relates to the hardenability constituent for solid 
polymer electrolytes which uses (A) - (D) as an indispensable component. 
(A) The polysiloxane (B) benzene ring which has a SiH basis, siloxy combination (combination 
which consists of Si-O-Si), a carbonyl group, amide combination, and (Compound C) hydrosilylation 
(catalyst D) electrolyte salt compound that has two or more ARUKENIRU machines which have the 
structure chosen from the group which consists of an amino group. [0006] 

[Embodiments of the Invention] [A component] If it is the polysiloxane which has a SiH basis as a 
(A) component of this invention, it can be used that there is no limit of a well-known thing 
conventionally. 

[0007] (A) the polysiloxane which is a component — as the substituent on a silicon atom — a 
polyethylene oxide, annular carbonate structure, and/or cyclic ether structure - having - in addition - 
- and it is desirable that it is what has two or more SiH bases 

[0008] (A) When the polysiloxane which is a component is what has a polyethylene oxide as a 
substituent on a silicon atom, it is desirable that 10% - 95% of the silicon atom in the polysiloxane 
which is the (A) component has as a substituent the polyethylene oxide whose polymerization degree 
of an oxyethylene unit is 1-12, and it is still more desirable that 40% - 90% of the silicon atom in a 
polysiloxane has as a substituent the polyethylene oxide whose polymerization degree of an 
oxyethylene unit is 1-12. 

[0009] (A) When the polysiloxane which is a component has a polyethylene oxide as a substituent on 
a silicon atom, as for the (A) component, it is desirable that it is what is expressed with the following 
structures. 



\R /n\(CH2)3{OCH2CH 2 )pOCH3/i n 

(m and n are one or more integers among a formula, respectively, and p is the integer of 1-12.) R 
expresses a hydrogen atom or the hydrocarbon group of carbon numbers 1-20, and when n is two or 
more, even if R is the same respectively, it may differ However, at least one of R is a hydrogen atom. 
In addition, how to locate in a line m repeat units [ n ] and the existing repeat unit is order different. 
In addition, although the (A) component of this invention has one or more SiH bases in a molecule, it 
is more desirable that it is what has two or more SiH bases (that is, at least two of R in an upper 
formula should be a hydrogen atom). 

[001 1] Moreover, when the (A) component is expressed with an upper formula, it is desirable that the 
rate of introduction of a polyethylene oxide (it expresses with Following G%) shown below is 10% - 
95%, and it is still more desirable that it is 40% - 90%. 

When the polysiloxane which is G=[m/(m+n +2)] xlOO (A) component has a polyethylene oxide as a 
substituent on a silicon atom, since it has the polyethylene oxide in the side chain of a polysiloxane, 
the dielectric constant of the (A) component becomes high, and it excels in the capacity which 
dissolves a supporting electrolyte and is dissociated. Moreover, since it has the siloxane in the 
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[Formula 1] 
Me 



Me 
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principal chain, a glass transition temperature is low and makes movement of ion easy. Moreover, the 
hot stability of such a high molecular compound is also high. Therefore, in the conventional 
polyelectrolyte, the degradation prevention in the elevated temperature which has not been attained 
and the manifestation of high ion conductivity in low temperature were attained by this invention. 
[0012] (A) When the polysiloxane which is a component has annular carbonate structure in the 
substituent on a silicon atom, as for the (A) component, it is desirable that it is what is expressed with 
the following structures. 
[0013] 

[Formula 2] 

Mb Me 

M^SjO^-SiO^SiO ^ — SiMeg 




(m and n are one or more integers among a formula, respectively.) R expresses a hydrogen atom or 
the hydrocarbon group of carbon numbers 1-20, and when n is two or more, even if R is the same 
respectively, it may differ However, at least one of R is a hydrogen atom. In addition, how to locate in 
a line m repeat units [ n ] and the existing repeat unit is order different. 

In addition, although the (A) component of this invention has one or more SiH bases in a molecule, it 
is more desirable that it is what has two or more SiH bases (that is, at least two of R in an upper 
formula should be a hydrogen atom). 

[0014] (A) When the polysiloxane which is a component has cyclic ether structure in the substituent 
on a silicon atom, as for the (A) component, it is desirable that it is what is expressed with the 
following structures. 
[0015] 

[Formula 3] 

Me Me 

M^SiO^Sioj^SiO ^| — SiMea 




(m and n are one or more integers among a formula, respectively.) R expresses a hydrogen atom or 
the hydrocarbon group of carbon numbers 1-20, and when n is two or more, even if R is the same 
respectively, it may differ However, at least one of R is a hydrogen atom. In addition, how to locate in 
a line m repeat units [ n ] and the existing repeat unit is order different. 

In addition, although the (A) component of this invention has one or more SiH bases in a molecule, it 
is more desirable that it is what has two or more SiH bases (that is, at least two of R in an upper 
formula should be a hydrogen atom). 

[0016] (A) When the polysiloxane which is a component has annular carbonate structure or cyclic 
ether structure in the substituent on a silicon atom, the dielectric constant of the (A) component 
becomes high and excel in the capacity which dissolves a supporting electrolyte and is dissociated. 
Moreover, since it has the siloxane in the principal chain, a glass transition temperature is low and 
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makes movement of ion easy. Moreover, the hot stability of such a high molecular compound is also 
high. Therefore, in the conventional polyelectrolyte, the degradation prevention in the elevated 
temperature which has not been attained and the manifestation of high ion conductivity in low 
temperature were attained by this invention. 

[0017] As for the weight average molecular weight Mw (polystyrene conversion) of the polysiloxane 
which is the (A) component of this invention, it is desirable that it is 600-100000, and it is still more 
desirable that it is 2000-100000. 

[B component] If it is the compound which has two or more alkenyl machines which have the 
structure chosen from the group which consists of the benzene ring, siloxy combination (combination 
which consists of Si-O-Si), a carbonyl group, amide combination, and an amino group as a (B) 
component of this invention, it can be used that there is no limit of a well-known thing 
conventionally. 

[0018] (B) as a component — this ~ be better and the ranges of molecular weight are 80-1000 
[0019] (B) As an example of a component, it is bisphenol A diaryl ether, 2, and 2'-diaryl bisphenol A, 
diarylamine, divinylbenzene, diallyl malete, 1, 3-diaryl urea, diaryl succinate, diaryl carbonate, diallyl 
dicarbonate, diallyl-phthalate, 1, and 3-di vinyl. - It is 1, 1, 3, and 3-tetramethyl disiloxane, 1, and 3- 
divinyl. -1,1,3, and 3-tetramethyl disilazane, allyl-compound end acrylic polymer, etc. are 
mentioned. 

[C component] As a (C) component of this invention, if it is a hydrosilylation catalyst, it can be used 
that there is no limit of a well-known thing conventionally. 

[0020] (C) As a component, what is chosen from a platinum compound, a ruthenium compound, or a 
rhodium compound is desirable, and it is still more desirable that it is a platinum compound. 
[0021] (C) As a thing desirable as a component, for example, a platinum vinyl siloxane, a 
chloroplatinic acid, Pt(COD) 2, etc. are mentioned. [D component] As a (D) component of this 
invention, if it is an electrolyte salt compound, it can be used that there is no limit of a well-known 
thing conventionally. 

[0022] (D) The cation chosen from the group which consists of a metal cation, an ammonium ion, 
friend JINIUMU ion, and GUANIJIUMU ion as a component, A chloride ion, bromine ion, iodine 
ion, perchloric acid ion, thiocyanic-acid ion, Tetrafluoro boron acid ion, a nitrate ion, AsF6-, PF6-, 
Stearyl sulfonic-acid ion, octyl sulfonic-acid ion, the dodecylbenzenesulfonic acid ion, naphthalene 
sulfonic-acid ion, dodecyl naphthalene sulfonic-acid ion, R1S03-, N(R(R1S02)2S02)-, and 
(R1S02) (R2S02) (R3S02) C-[ - Rl, R2, and R3 show an electronic suction nature machine ] a 
shell — it is desirable that it is the compound which consists of an anion chosen from a group 
[0023] Moreover, as for R1S03-, N(R(R1S02)2S02)- and (R1S02) (R2S02) (R3S02) C-, and inner 
Rl, R2 and R3, it is desirable that carbon numbers are the perfluoroalkyl machines or perfluoro aryl 
groups from 1 to 6 respectively independently. 

[0024] (D) As for the metal cation of a component, it is desirable that it is the cation of the metal 
chosen from the metal belonging to periodic-table 1 group or two groups, transition metals, Mn, Fe, 
Co, nickel, Cu and Zn, and Ag metal, and it is desirable that it is especially the ion of Li. 
[0025] (D) as a component - concrete - liC104, IiPF6, I1BF4, and LiCF3 - S03, LiN (CF3S02)2, 
or especially Li (C2F5S02)2 is desirable In the hardenability constituent for solid polymer 
electrolytes of this invention, it is desirable still more desirable that it is 0.01-5.0, and the mole ratios 
of the (A) component and the (B) component are 0.05-3.0. (C) It is desirable still more desirable that 
it is 0.000001-0.1 mols to one mol of double bonds of the (B) component, and the hydrosilylation 
catalyst which is a component is 0.00001-0.01 mols. (D) It is desirable still more desirable that 0.01 
millimole -10 millimole content is carried out into Ig of hardenability constituents for solid polymer 
electrolytes, and the electrolyte salt compound which is a component is the range of 0.10 millimole - 
5.0 millimole. 

[0026] Although the hardenability constituent for solid polymer electrolytes of this invention has 
sufficient ionic conductivity, it may make the organic electrolytic solutions, such as propylene 
carbonate, ethylene carbonate, diethyl carbonate, dimethyl carbonate, ethyl methyl carbonate, gamma- 
butyrolactone, 1, 3-dioxolane, dimethoxyethane, a tetrahydrofuran, dimethyl sulfoxide, and a 
polyethylene-glycol wood ether, add, when still higher ionic conductivity is required. Furthermore, 
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you may add a high molecular compound, other amphiphilic compounds, etc. 10 - 90% of the amount 

of the point of coexistence with ionic conductivity and intensity to this organic electrolytic solution is 

desirable to the (A) component, and is still more desirable. [ 30 - 70% of ] 

[0027] The hardenability constituent for solid polymer electrolytes of this invention constructs a 

bridge by the hydrosilylation reaction, and has the 3-dimensional network structure. Therefore, it is 

possible to attain the fluid prevention which was a problem, improvement in a mechanical strength, 

and improvement in processability and a moldability by the conventional polyelectrolyte. 

[Solid electrolyte manufacturing method] Although the polysiloxane which has the SiH basis which 

is the (A) component of this invention is compounded by the method shown below, it is not limited to 

this method. 

[0028] After making the polyethylene oxide which has a hydrosilylation catalyst and an end olefin 
drop and hydrosilylate among a solvent to a polyorgano hydrogen siloxane and stirring enough, the 
polysiloxane which has a polyethylene oxide in a substituent is obtained by carrying out reduced 
pressure removal of the solvent. As for the weight average molecular weight Mw (polystyrene 
conversion) of the polysiloxane used here, it is desirable that it is 2000-100000. Although especially 
the solvent used here is not limited, as a desirable thing, toluene etc. is mentioned, for example. 
Although especially reaction temperature is not limited, it is desirable to carry out at room 
temperature -100 degree C. Moreover, as for the ratio (mole ratio of an olefin machine / SiH basis) of 
the SiH basis in the polyethylene oxide which has the end olefin to add, and a polysiloxane, it is 
desirable that it is in the range of 0. 10-0.95. Furthermore, it is desirable that it is in the range of 0.40- 
0.90. The ranges especially of a desirable thing are 0.50-0.85. Although especially a hydrosilylation 
catalyst is not limited, a platinum compound, a rhodium compound, and a ruthenium compound are 
desirable. A platinum vinyl siloxane, a chloroplatinic acid, etc. are mentioned as an example. 
[0029] The method of this invention can be enforced with a batch method, a semi batch method, or 
continuous system. This reaction container is for example, a continuous stirring tank reaction 
container, and it deals in it. As for this method, it is desirable that a batch type or continuous system 
performs. 

[0030] Thus, after mixing the compound which has two or more ARUKENIRU machines which have 
the structure chosen from (B) benzene ring, siloxy combination, a carbonyl group, amide 
combination, and the group that consists of an amino group, (C) hydrosilylation catalyst, and (D) 
electrolyte salt compound to the polysiloxane which has obtained (A) SiH basis, the film for solid 
polymer electrolytes can be obtained by heating. Although especially the temperature of a hardening 
reaction is not limited, the range of room temperature -150 degree C is desirable, and the range which 
is room temperature -120 degree C is still more desirable. The range of 70 to 100 degrees C is 
especially preferably desirable. 

[0031] There are especially no restrictions in the manufacture method of the hardenability constituent 
for solid polymer electrolytes in this invention. Moreover, the kind of reaction container is not 
important. However, in order to prevent side reaction, it is desirable to carry out in the reaction 
container formed with non-reactivity material. 

[Cell production] If the hardenability constituent for solid polymer electrolytes shown by this 
invention is used, it will have the flexibility which is the advantage of a macromolecule and the solid 
electrolyte of a large area thin film configuration will be obtained easily. Production of the lithium- 
polymer battery using the showing [ by this invention ] solid electrolyte is possible. In this case, as a 
thing desirable as a positive-electrode material, a lithium-manganese multiple oxide, a cobalt acid 
lithium, a vanadium pentoxide, the poly acene, the poly pyrene, the poly aniline, a polyphenylene, 
polyphenylene sulfide, a polyphenylene oxide, polypyrrole, the poly furan, the poly azulene, other 
sulfur compounds, etc. are mentioned, for example. As a thing desirable as a negative-electrode 
material, an intercalation compound, a lithium-lead alloy, etc. to which occlusion of a lithium metal 
and the lithium was carried out, for example between graphite or the layer of carbon are mentioned. 
Moreover, using as a diaphragm of the ion electrode of cations, such as alkali-metal ion, Cu ion, 
calcium ion, and Mg ion, is also considered using the high electrical conductivity of the solid 
electrolyte of this invention. 
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EXAMPLE 

[Example] Next, although the example of this invention is explained concretely, this invention is not 
limited to the following examples. 

(Example 1) Poly methyl hydrogen siloxane 4g, toluene about lOg, and platinum vinyl siloxane 
1.2xl0-3mmol were added to the reaction container, and it stirred with the reaction temperature of 80 
degrees C. Polyethylene-oxide 24g (58mmol) of the average molecular weight 400 [ about ] which 
has an allyl group at the end was dropped into this mixture. The reaction 3 hours after a dropping end 
was terminated, and reduced pressure removal of the toluene was carried out. Consequently, 74% of 
polysiloxane was obtained for the rate of introduction of a polyethylene oxide (the silicon atom which 
has a polyethylene oxide in the inside of all the silicon atom of a polysiloxane as a substituent 
comparatively). To polysiloxane 3.0g of the acquired polyethylene-oxide denaturation, what 
dissolved bisphenol A diaryl ether 73mg (0.24mmol), platinum vinyl siloxane 7.2xl0-4mmol, and 
LiClO4108mg (l.Ommol) in THFabout 1ml was mixed, and it heated at 80 degrees C to it for 4 hours 
using the press machine. As a result, the transparent and colorless thin film-like matter was obtained. 
Platinum was used as the electrode and the ionic conductivity of this obtained thin film-like matter 
was computed by the complex impedance method using voltage 0.5 V and the alternating current 
anodizing process of 42Hz - 5MHz of frequency ranges. Consequently, the ionic conductivity in 25 
degrees C was 1.5x10-4 S/cm. 

(Example 2) Li(CF3S02)2N947mg (Ii/EO=0.08) was dissolved in the thing which acetonitrile about 
lml was made to dissolve in polysiloxane (rate of denaturation : 50%) 3.0g of the polyethylene-oxide 
denaturation acquired by the same method as an example 1. Bisphenol A diaryl ether 131mg 
(0.43mmol) and platinum vinyl siloxane 20xl0-4mmol were mixed in this solution, and the law was 
evaded in it. The above-mentioned solution was sunk into the polypropylene nonwoven fabric as 
reinforcing materials, and it hardened in 90 degrees C and 6-hour air. The electrolyte film with a 
thickness of 130 micrometers was obtained in the above-mentioned procedure. 
(Example 3) 

LiCo02 positive electrode for polymer electrolyte sinking in below [a trial production of LiCo02 
positive electrode] was produced. 

- electrode composition: - LiCo02:graphite: - acetylene black [ :P ] VdF=87:9:l:3 and electrode 
density: - 2.68g (38% of porosity)/cc 

- electrode thickness: -51 micrometer and electrode conductivity: - it dipped in the non-crosslinked- 
polymer solution of example 2 publication, and vacuum impregnation was carried out to LiCo02 
positive electrode for 1.2x10-2 S/cm sinking in for bottom 1 hour of reduced pressure dense by 
making it harden in 90 degrees C and 6-hour air degree: - the positive electrode of 3.12g [ // cc ] and 
electrode conductivity:8.8xlO-3 S/cm - profit **** 

(Example 4) 

[A trial production of a cell] 

- Positive electrode : LiCo02 electrode produced in the example 3 LOxl. 0cm2 and a negative 
electrode: A lithium metal, area 1.2xl.2cm2 and an electrolyte film: Electrolyte film produced in the 
example 2 Thickness The lithium-polymer battery was produced with 130-micrometer composition. 
About the cell produced by the [initial alternating current impedance-characteristic] above, the initial 
alternating current impedance characteristic was evaluated in frequency :20000-0.1Hz, deltaV:10mV, 
temperature:25 degree C, and 60 degrees C. The result was shown in Table 1, drawing 1 , and 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/4/2003 



Page 2 of 3 



drawing 2 . 
[0033] 
[Table 1] 





(Mm) 




(Q ■ c m2) 


(Q • cm2) 


PE05 
Li(CF 3 S02) 2 N 


130 


25°C 


81 

(1.6xio*S/cm) 


355 


G0°C 


8 

(I.exio^S/cm) 


53 



The bulk resistors resulting from an electrolyte were the 8 ohm-cm 2 (ionic conductivity : 1.6x10-3 
S/cm) at 25 degrees C in 2 (ionic conductivity : 1.6x10-4 S/cm) or 60 degree C of 81 ohm-cm. 
Moreover, the interfacial resistance considered to originate in a lithium interface also showed the 53 
ohm-cm 2 and the good value at 25 degrees C by 2 (ionic conductivity : 1.3x10-4 S/cm) or 60 degree 
C of 355 ohm-cm. 

The initial charge-and-discharge property was evaluated by the following conditions about the cell 
produced by the [initial charge-and-discharge property] above. 

- Measurement temperature : 60 degree C and charge-and-discharge conditions Charge; Constant 
current (0.1CA:0.16 mAh/cm2) 

Constant voltage (4.2V vs Ii/Li+) 12 hours Electric discharge; Constant current (0.1CA:0. 16 
mAh/cm2) 

Termination (3.0V vs Li/Li+) 

The initial charge-and-discharge curve was shown in drawing 3 . Initial capacity was 127 mAh/g, 
initial efficiency was 84.5%, and charge and discharge were possible. In PIDAN after 1 cycle end The 
SU property was shown in drawing 4 . Resistance which originates in a 187-ohm positive-electrode 
interface by charge and discharge It was generated. 

About the cell produced by the [preservation property] above, the preservation property was 
evaluated by 60 degrees C and the charge state. The impedance measurement result of after (200 
hours and 500 hours) was shown in drawing 5 , drawing 6 , and Table 2. 
[0034] 
[Table 2] 

^2 . «#«p©>r^br-^i/^|g-ft foot;) 
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200RHN 
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swum 
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95 
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Change of a bulk resistor was not accepted after 500-hour preservation. Moreover, although it 
increased by 187 to 235 ohms, and 1.3 times about the resistance component considered to originate 
in a 95-ohm [ 68 to ], and 1.4 time and positive-electrode side (oxidization side) about the resistance 
component considered to originate in a lithium side (reduction side) about an interfacial resistance, it 
had fundamental stability to electrochemical oxidation and reduction. Moreover, it is the same as that 
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of the first stage also about the charge-and-discharge property after preservation, and big degradation 
was not accepted. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

IDrawing 11 It is drawing showing the Cole-Cole plot in 25 degrees C of the lithium-polymer battery 
using the solid polymer electrolyte of this invention. 

[Drawing 21 It is drawing showing the Cole-Cole plot in 60 degrees C of the lithium-polymer battery 
using the solid polymer electrolyte of this invention. 

[Drawing 31 It is drawing showing the oxidation-reduction reaction property of the lithium-polymer 
battery using the solid polymer electrolyte of this invention. 

IDrawing 41 It is drawing showing the Cole-Cole plot in 60 degrees C after the lithium-polymer 
battery 1 cycle charge and discharge using the solid polymer electrolyte of this invention. 
[Drawing 51 It is drawing showing the Cole-Cole plot in 60 degrees C after 60 degrees C / 200-hour 
preservation of the lithium-polymer battery using the solid polymer electrolyte of this invention. 
[Drawing 61 It is drawing showing the Cole-Cole plot in 60 degrees C after 60 degrees C / 500-hour 
preservation of the lithium-polymer battery using the solid polymer electrolyte of this invention. 
[Drawing 71 It is drawing showing the oxidation-reduction reaction property after 60 degrees C / 500- 
hour preservation of the hthium-polymer battery using the solid polymer electrolyte of this invention. 
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DRAWINGS 



[Drawing 3] 
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[Drawing 21 
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[Drawing 5] 
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[Drawing 6] 
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